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[Claims] 

[Claim 1] A medical substitute membrane, which comprises a 
laminate having a porous intermediate material comprising a 
sheet-like biodegradable absorbable material between two 
layers of a collagen membrane via an adhesive, wherein at least 
one external surface of the laminate has a gelatin gel layer 
or a hyaluronic acid layer. 

[Claim 2] The medical substitute membrane according to claim 

1, wherein the collagen membrane is a human-derived natural 
collagen membrane. 

[Claim 3] The medical substitute membrane according to claim 

2, wherein the human-derived natural collagen membrane is a 
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human amnion-derived collagen membrane. 

[Claim 4] The medical substitute membrane according to claim 
1, wherein the collagen membrane is a membrane comprising 
neutral solubilized collagen, acid solubilized collagen, 
alkali solubilized collagen or enzymatic solubilized collagen. 
[Claim 5] The medical substitute membrane according to claim 
1, wherein the porous intermediate material comprises a 
material selected f rom polyglycolic acid (PGA) , polylactic acid, 
a copolymer of glycolic acid and lactic acid, polydioxanone, 
a copolymer of glycolic acid and trimethylene carbonate, and 
a mixture of polyglycolic acid and polylactic acid. 
[Claim 6] The medical substitute membrane according to claim 
1, wherein the gelatin gel layer or the hyaluronic acid layer 
is a crosslinked gelatin gel layer or hyaluronic acid layer. 
[Claim 7] The medical substitute membrane according to claim 
6, wherein the crosslinked gelatin gel layer or hyaluronic acid 
layer is crosslinked to such an extent that it can remain in 
a living body for 2 to 3 weeks. 

[Claim 8] A process for preparing a medical substitute membrane 
as defined in claim 6, which comprises holding a porous 
intermediate material comprising a sheet-like biodegradable 
absorbable material between two collagen membranes via an 
adhesive to form a laminate; subjecting the laminate to a first 
crosslinking treatment; forming a gelatin gel layer or a 
hyaluronic acid layer on at least one external surface of the 



laminate; and subjecting the laminate to a second crosslinking 
treatment . 

[0012] In order, to ensure a strength enduring suture upon 
suturing to an operated wound as a material for filling a 
defective part of a biomembrane, a laminate in the medical 
substitute membrane of the present invention described herein 
is a laminate in which a porous intermediate material comprising 
a sheet-like biodegradable absorbable material is held by two 
layers of a collagen membrane, and this is adhered with an 
adhesive* In a laminate comprising only a collagen membrane 
without holding an intermediate material, suturing is difficult. 
In addition, since a porous intermediate material held between 
two layers of a collagen membrane in the present laminate is 
gradually degraded and absorbed after application to an 
operated wound, and is replaced with a reproduced biomembrane, 
the material is a porous sheet-like intermediate material 
comprising a biodegradable absorbable material which does not 
remain as a foreign matter in a body. As this biodegradable 
absorbable material, various materials can be used as far as 
they are degraded and absorbed by hydrolysis or enzymatic 
degradation in a living body, have no toxicity, and have some 
extent of a mechanical strength. Inter alia, polyglycolic acid 

(PGA) , polylactic acid, a copolymer of glycolic acid and lactic 
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acid, polydioxanone, a copolymer of glycolic acid and 
trimethylene carbonate, or a mixture of polyglycolic acid and 
polylactic acid is preferable, and a porous intermediate 
material comprising polyglycolic acid is particularly 
preferable . 

[0018] A process for preparing the medical substitute membrane 
of the present invention will be described below. For preparing 
a laminate in the medical substitute membrane of the present 
invention, first, a collagen membrane is prepared using, as a 
raw material, various collagens described in detail above which 
have previously used. Using various collagens, preferably, 
neutral solubilized collagen, acid solublized collagen, alkali 
solubilized collagen, or enzyme solubilized collagen, 
particularly preferably, alkali solubilized collagen or enzyme 
sulubilized collagen as a raw material, a collagen solution in 
hydrochloric acid (about 1 N, pH about 3) is prepared, a collagen 
hydrochloric acid solution layer is formed by the conventional 
method such as coating or casting of a collagen hydrochloric 
acid solution, and the layer is dried, thereby, a collagen 
membrane is obtained. A concentration of collagen in a collagen 
hydrochloric acid solution used herein can be appropriately 
adjusted depending on a thickness or a density of a desired 
collagen membrane, and is preferably 0.1 to 3% by weight, 
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particularly 0.5 to 2% by weight. A thickness of a collagen 
hydrochloric acid solution layer is adjusted so that a thickness 
of a finally formed collagen membrane becomes preferably about 
1 to 2 0mm, particularly about 2 to 5mm. When a thickness of 
a collagen membrane is less than about 1mm, absorption of 
collagen in a living body is too fast, and sufficient adhesion 
preventing effect is not obtained. On the other hand, when a 
thickness exceeds about 20mm, there is a possibility that a 
problem of difficult handling is generated. This collagen 
membrane is preferably formed to be porous so that invasion, 
spread and proliferation into a living cell are easily performed 
after application to an operated wound. For obtaining a porous 
collagen membrane, it is particularly preferable to use a 
collagen solution which has been expanded by stirring. 
[0019] In addition to the collagen membrane prepared as 
described above, a human amnion-derived collagen membrane, 
particularly preferable, a human amnion-derived collagen 
membrane can be used . A human amnion-derived collagen membrane 
may be obtained and purified from an integrated substance 
comprising a human fetal membrane, a placenta and an umbilical 
cord obtained as secundina immediately after delivery by any 
method. For example, it is preferable to use a human 
amnion-derived collagen membrane which has been separated and 
purified by the method described in detail above. 
[0020] Upon preparation of the medical substitute membrane of 



the present invention, a porous intermediate material 
comprising the sheet-like biodegradable absorbable material 
explained in detail above is held by two layers of a collagen 
membrane obtained as described above, and this is adhered with 
an adhesive to obtain a laminate* Lamination may be performed 
by any method and, for example, a porous intermediate material 
comprising a sheet-like biodegradable absorbable material is 
immersed in an adhesive solution, each one layer of a collagen 
membrane is overlaid on its both sides into a sandwich-like, 
and this is retained to sufficiently remove bubbles, and dried, 
thereby, lamination can be performed. As an adhesive, as 
described above, a solution in which collagen is dissolved in 
hydrochloric acid (about IN, pH about 3) or an aqueous gelatin 
solution is used. A concentration of an aqueous gelatin 
solution is, for example, about 1 to 30% by weight, and a 
concentration about 2.5% by weight is preferable from a 
viewpoint of handling. A concentration of collagen of a 
collagen hydrochloric acid solution used as an adhesive is 
preferably about 1 to 3% by weight, particularly about 1% by 
weight. 

[0021] Then, the laminate obtained above is subjected to a first 
crosslinking treatment. By performing crosslinking treatment, 
a laminate can be regulated so that the laminate can remain 
without peeling or degradation for about 3 to 4 weeks after 
application to a living body. By making remain for 3 to 4 weeks, 



adhesion is prevented and, at the same time, spread of a 
biomembrane is promoted. In addition, adherability of a 
laminate is also enhanced. Examples of a crosslinking method 
include a crosslinking method using y~ ra Y/ ultraviolet-ray, 
electron beam, glutaraldehyde or epoxy, and. a thermal 
dehydration crosslinking method using heat. Preferably, 
thermal dehydration crosslinking in which a crosslinking degree 
is easily controlled and influence of a crosslinking agent on 
a living body does not become a problem is performed. For 
thermal dehydration crosslinking, the laminate obtained above 
is heated at preferably lower than about 105 to 150°C, 
particularly about 140°C, for preferably about 12 to 48 hours, 
particularly about 24 hours under high vacuum (about -0.08 mPa 
or lower) . When a temperature is lower than about 105°C, a 
sufficient crosslinking reaction does not occur, and a 
sufficient adhering force in not obtained. When a temperature 

is about 150°C or higher, a strength of an intermediate material 
is reduced, and a collagen membrane is denatured. 
[0022] A gelatin gel layer or a hyaluronic acid layer is formed 
on at least one external surface, that is, both external 
surfaces or one side external surface of the laminate obtained 
as described above. Since gelatin has action of preventing 
adhesion and proliferation of a cell in contrast to collagen, 
a gelatin gel layer can be used as an adhesion preventing layer 
for preventing spread of a cell from a peripheral biological 
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tissue, at a place where it is necessary to prevent adhesion. 
In addition, hyaluronic acid has effect of improving stability 
of collagen, and has adhesion preventing ability. 
[0023] A gelatin gel layer after crosslinking which is obtained 
by subjecting a gelatin gel layer formed herein to a second 
crosslinking treatment described later has a role in preventing 
a collagen membrane of the present substitute membrane from 
adhesion to a peripheral tissue until respective biomembranes 
are reproduced and, after application to a living body, it is 
gradually degraded and absorbed. For this reason, in order to 
make the present gelatin gel layer remain without being degraded 
and absorbed for about 2 to 3 weeks until a biomembrane is spread 
and reproduced from a periphery of a membrane-defective part 
and a defective part of a membrane is choked, a second 
crosslinking treatment is performed. In order to make a gelatin 
gel layer after crosslinking treatment remain in a body for 
about 2 to 3 weeks after application to a living body, a gelatin 
gel layer is formed using an aqueous gelatin solution of 
preferably about 2 to 30% by weight, particularly about 20% by 
weight. When an about 20 wt% aqueious gelatin solution is used, 
a gelatin gel layer is formed so that it becomes preferably about 
1 to 7mm, particularly about 3 to 5mm at wetting, and it becomes 
preferably about 0.3 to 3mm, particularly about 1 to 3mm at 
drying. A gelatin gel layer may be formed by any method such 
as coating and immersion. For example, an aqueous gelatin 
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solution is poured into a container such as a petri dish so that 
a necessary thickness is obtained, a laminate obtained as 
described above is placed thereon, and this is allowed to stand 
to gel gelatin. When a gelatin gel layer is formed on both 
external surfaces, another side of a laminate is similarly 
treated to form a gelatin gel layer on both external surfaces. 
[0024] Then, the thus obtained laminate in which a gelatin gel 
layer is formed on both external surfaces or one external 
surface is subjected to a second crosslinking treatment. By 
performing crosslinking treatment, a degradation absorption 
rate of a gelatin gel layer is controlled. As a crosslinking 
method, thermal dehydration crosslinking is preferable for the 
same reason as that described above. In order to make remain 
a gelatin gel layer for about 2 to 3 weeks after application 
to a living body by performing thermal dehydration crosslinking, 
the laminate in which a gelatin gel layer formed is subjected 
to thermal dehydration crosslinking treatment at preferably 
lower than about 105 to 150°C, particularly at about 120°C for 
preferably about 12 to 48 hours, particularly about 24 hours 
under high vacuum (about - 0.08 mPa or lower) . When a 
temperature is lower than about 105°C, a crosslinking reaction 
does not sufficiently occur. When a temperature is about 150°C 
or higher, a collagen membrane is denatured. 

[0025] When a hyaluronic acid layer is formed, . using an aqueous 
sodium hyaluronate solution of preferably about 0 . 5 to 2 . 0 mg/ml, 
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particularly about 1.0 mg/ml, an aqueous sodium hyaluronate 
solution layer is formed on at least one external surface, that 
is, both external surfaces or one side external surface of the 
laminate obtained as described by a method such as coating and 
immersion, and this aqueous solution layer is air-dried to 
obtain a hyaluronic acid layer. An aqueous sodium hyaluronate 
solution layer is formed at a thickness of preferably about 0.5 
to 4.0mm, particularly about 2mm at wetting, and preferably 
about 0.1 to 2.0mm, particularly about 1.0mm at drying (in the 
case of about 1.0 mg/ml aqueous solution) so that a hyaluronic 
acid layer can remain without being degraded or absorbed for 
about 2 to 3 weeks until a biomembrane is spread and reproduced 
from a periphery of a membrane defective part, and a defective 
part of a membrane is choked. In order to immobilize hyaluronic 
acid on a surface of the laminate to obtain a hyaluronic acid 
layer, a second crosslinking treatment is further performed and, 
in the case of hyaluronic acid, it is preferable to perform 
crosslinking treatment with water-soluble carbodiimide (WSC) . 
In this case, it is preferable to crosslink a carboxyl group 
of collagen and an amino group of hyaluronic acid by mixing an 
aqueous sodium hyaluronate solution with WSC in advance, and 
applying the mixture together with sodium hyaluronate to the 
laminate. A concentration of WSC to be contained in an aqueous 
sodium hyaluronate solution is preferably about 5 to 20 mg/ml, 
particularly about 8 to 15 mg/ml. An aqueous solution 



containing this sodium hyaluronate and WSC is prepared, 
sufficiently stirred, coated on at least one external surface 
of the laminate so that a thickness is preferably about 2mn, 
and air-dried to form a hyaluronic acid layer. 
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[0030] mmrn 2 : «ji awhm 

•>3. (IM'X : 1 Ocmx l 5 cm, : 80^m , S 
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£ : 5 Onm . =#3Kffi^^tfc») 2. 5Sfi%i? 

fc„ ±|E-C-#/c«Jf#£, J*£5©M&*» (YAMA 

TOM, M^:DP43) «rfflv\ SiX£T Gfc-0. 0 8mP 
a «T) > 10 5*0, 12 0*C, 13 0t, 14 0tX 

iii5 0tr*, 12 sisxii 2 4 n#fH»Bi-3 rii:J: 

[00 3 1] KftM 1 : «S#TO«^F;*jfit!* 

M»« (1X2. 5cm) * 
St&&zk2 0mltC3 7X:X'W:mVX^V, SP, 

SSfrSrf bXo&A;X. ?|o3S<?, JK 

3g©37-^yf^i:ioTPGA^ yv-^flgt 

[0 0 3 2] 
[*1] 
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[00 3 3] S5*£T\ 1 0 5^7? 1 2«pPnHRUJt7k5B* 
bteBWfr-eH:, *M&tiU7LZ>k. ^Mtf2Bglc«R| 

*^7^«\ PGA/ y v"~<t g^fflBtbfco 



^J^*5V^r; 37-^KiPGA/ y5/3.fc*sg*S 
«BtbTV^fco MM^T. l 3 ot:-CSWBl*5B«bfc« 

*3V^-C\ 37- ^vJKcr PGA;* y*>afcas$S4fefc:WIt 
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[00 34] i!5X£T. 1 4 0°CX-mi&P^m bfcSJJf 
yy)g«\ fffitbfc„ ^Jtr*5V>T = 7— y^^spG 

vis*- tfflgSbfc<£>[4, 1 2 Bit^ofc, #BL 
2 0 Bmt-^MlCtSV^-C^^— ^VltPG 
A^>->^g^f<ffiftUfc„ WJtST, 1 5 0 < C-C-fSftltt 
bfc«JHrC'i4, SrAn *. 3 £ 9 H B fc, 4 M 

^«^*Jl =" 7 — f^mt P G A * y -> a. t fijgjt bfc 
tOft, 2 3 B^-efoofc„ 

[00 3 5] ±IS»^*J: D > aWBbMKWffl&fcJtfllL 
X, a7-yyRt PGA^ yVa t©gStt«5lfl|±t 

iitWtlifc. b/5*U 1 5 O'CX-^JiTK^b 

PGA* y ->3.cD3Slt«s{&T-t--5r.i:^i^$tv 
14, 14 0^. «»*f*l-hK:, « t>M^ *S«UBi7kSB« 
[0 0 3 6] JdtMl : -^V^V^JSSr*-r5Effl«; 

*3\^T. i*X£T G&-0. 0 8mPa «T) , 140t 

T- 2 4 mfflm®t7t%imf&m\ctt-fz t izxoxmm bfc 
mmtiwKMtmmmic* mam<DB2&*3 i~2mm,t 

£T m-0. 0 8mPatTF) > 1.2 0tt24^B, 

[0037] njg0ij2 : KT,i-u^wtm*m-Tz>mmp: 

t T/^u^m-f- hi) <?m>1. Omg/ml RXffcfe&jJJi'tii 
i?JS. K (WSC) 1 Omg/ml £r^tf7ki£ji£ (pH5. 

o) stwku SfflTe+^KSWLfc. w««2I=*jv* 

-C, SS£T (IfiJ-O. 0 8mPa«T) . 14 0tt2 
4 «HBJWBbKJiB««HatWi- ^ t tiotiS bfc^SJf 

JIH yt^rfc-o 

[0038] ptwim 2 : mmmitzhm 

fcmm&W- £ riSJft 3 mm <h & £ £ ? f-ir 7 ^ >y /u* £J£ 

U WMOfe&t?, 2 x 3cm<£>7<# JStJKSr^JIfeb 
fc. «ail^*i»7>fc*tffi-r5Mfirol8B»Sr, 3X 

4cm^7<# £-C-«JB&bfc„ =^hn— /C-ffip (12EE) 14 



(8) 10-113384 

[00 3 9] ««<OfiW»IM*, 1*1**1.© *1M?©ait: 
tSf^htoofc, =>- Kb— /U^Ti4, 12E<P1 

BffiftfMKSHiffl bfc£Ki4, 1 2Et 1 OBEX?**** 
gotiJO, -^^^^y^^fc.-r^lcaffbTV^fc 

*«6aiffl-ett\ *f^#«i4nt/uti«*b. stjngji& 

5Ci asfg* bixfc. *ft#«ESr^frfcarM 

[0040] ttftft 3 : ft#-L«i: bTWja* 
HJS0iJ 2 T-^M bfcM^HBU*®^ t T ywri Srfl-f- 

JJ x h77/^aifl/y7^;l'i»t (EPTFE) 
2 x 2cmOTiE^tc^JoT'i>^-y^t Lt, iWT 

^5:2 x 2cmC5iE*'^^l^b, ^rro^JSS^SSfSr, ±IH 
<75ISfflft#K (5ffi) XI4EPTFE (5SD <D'<y?- 
SrfflV>T**b» -£<£>4l¥l£r, 4-0XI±6-0O7*n 
iO H4fr&*S:fflV^-C*IS«itt&-bfc. «I37~102 

\,^xmm^m^WM b^„ .L>^«*a5fiyiiiaro-iL> 

[004 1] WftwfiSWJHIHIt 1 , v^rixo-r^oJEtfe 

40 tfttfcfflv^fc'WBI^y^SraUBbfc-f 5?t*3V>-Ctt. 5 

|[g#5r^$ ttfrofrj 5? «'Wg£ffii*gBfctf>:Sl®l4. > 
^T-ffiPtt, -€rr.^l4ifiil : co*ff4^Mit)bnfc <> ffl® 
^6t){c:m^b/ci:^^, bfcft-&iB»**, — 1£<»W 
^WKSr^J*b-C*5t), S-&««^<O^S»-l4, -I© 

s«Lfctr5> m&^^-ti— m<o^fmmtK % 
mfavz&m^ttm&m$im<omm*m<>x\,^<Dfr 

mm $ ti, M±A bfc «f*i>gM£»=*5 v t, ID#wBff a^ 5 ^ 
50 ««©fi^*«>'-«y9 t ^#:»cXA/-CV^S©*«flt» 
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fc„ |BJft4fcftK:MJRLft:££%, EPTFE^fli, 

T*tt, ^fflfn«wjigj»aEtt***a»cBii>e,ixfc. ept 

•fflUfclWK-e.fcofc,, Sfc, ©SEE 
[0042] ±U(DffiM,£ K> % ^fg^wE/BfWJSISrffi 



(72)38W# *ffl 5 

^»m^:*m^S3TS17-8, 304 
(72)3gPJl# #BT 

#148-^- 
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^fcrty+t** EPTFE^y^-fcBEjfrfSaaH&JhS* 

P TF E/<y^t^»ffl»t«>«tt«9fT«a!gI6aEttSr 
fflrt»«tt. EPTFE teEjttr«a#BSlhSb**5fi-t- 

/o t f e «t 9 *>{gti/c v»s r. £ amn> batfc. 

[004 3] 



^mmM^m^M.^m.ihTm 8-8 r 

#BT158-2 =j^^ h »7^1109 
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